Replacing sugar-sweetened beverages with diet soft drinks containing sugar substitutes that provide few or no calories has been suggested as one strategy for promoting improved public health outcomes. However, current scientific evidence indicates that routine consumption of beverages with nonnutritive sweeteners not only fails to prevent disease, but is associated with increases in risks for the same health outcomes associated with sugar-sweetened beverages, including type 2 diabetes, cardiovascular disease, hypertension and stroke. Results from pre-clinical studies have provided plausible biological mechanisms that could promote these counterintuitive negative health effects of artificial sweeteners. Taken together, scientific studies currently indicate that public health will be improved by reducing intake of all sweeteners, both caloric and non-caloric.
Introduction
Recent dramatic increases in sugar consumption documented across the globe, particularly in the form sugarsweetened beverages, are considered to play a significant role in elevating risks for a variety of negative health outcomes including type 2 diabetes, cardiovascular disease, hypertension and stroke, 3 of top causes of death in the United States [1] . It has been estimated that over 10 years, sugar sweetened beverage consumption could contribute to up to 2.6 million cases of type 2 diabetes in the U.S. alone [2] , and up to 180 000 deaths per year worldwide [3] . Short-term and long-term evidence also indicates that reducing intake of sugar-sweetened beverages could promote a variety of healthy outcomes. In the UK, an estimated 14-25% reduction in risk of development of type 2 diabetes could be achieved by replacing one serving/day of a sugar-sweetened drink with an unsweetened beverage [4 ] . A growing scientific consensus indicates that public health would be improved by reducing consumption of sugar-sweetened beverages [5] .
One seemingly logical approach to achieve this goal would be to switch from sugar-sweetened beverages to versions sweetened with high-intensity sweeteners (sometimes called non-caloric sweeteners, low caloriesweeteners, or artificial sweeteners), such as sucralose, aspartame, acesulfame potassium or saccharin that provide the sweet taste of sugar, but with less energy. In fact, many beverages manufactured with these sweeteners are labeled 'diet' soft drinks and have been assumed to promote weight loss, prevent weight gain, and to improve health. And increasing numbers of people appear to be choosing to consume beverages sweetened with highintensity sweeteners. For example, in the U.S., 24% of adults and 12% children aged reported consuming such beverages, while a recent study in the UK reported approximately 39% of the 11-year-old children studied were daily consumers of artificially-sweetened soft drinks [6, 7] .
Artificially-sweetened beverages are also associated with metabolic dysfunction Unfortunately, the evidence that these types of beverages actually convey health benefits is far from convincing [2, 8, 9 ]. In fact, an overwhelming majority of studies indicate that over the long term artificially-sweetened beverages do not promote improved health outcomes, but instead may contribute to heightened risk for negative health outcomes. For example, a recent review of prospective cohort studies published during the past 10 years illustrates how consumption of diet soft drinks (typically 1 or more servings/day) was associated with significant increases in risk for diseases like type 2 diabetes, cardiovascular disease, hypertension and stroke rather than the decreases that might be expected if diet sodas actually represent healthy options [9 ] .
Additional cohort studies published since that review have only strengthened the concerns about potentially negative health effects of artificially-sweetened beverages. For example, results of a small study of Japanese men reported almost double the risk of type 2 diabetes among those who consumed diet sodas [10] . Another study of close to 25 000 people in the UK documented significantly elevated risk of type 2 diabetes among diet soft drink consumers compared to non-consumers and concluded that switching from sugar-sweetened beverages to artificially-sweetened beverages would not achieve decreases in diabetes risk [4 ] . This connection
